As shown below, isolated fenugreek (Trigonella foenum graecum L.) cotyledons respond readily to cytokinins with increased expansion. Similar responses have been described for isolated cotyledons of spinach (4) and radish (5) and for sections of Xanthiwn cotyledons (3). A comparison shows that the fenugreek cotyledons exhibit a higher degree of specificity as they do not respond to GA. The findings may lead to an alternative bioassay of cytokinins. The use of cotyledons has a number of advantages from the point of simplicity in laboratory practice. Also cotyledons exhibiting cytokinin specific responses may be used to investigate the biochemical mechanism of cytokinin action as we report elsewhere (8). Here we describe the expansion of isolated cotyledons as affected by some growth substances, light, nitrogenous compounds, sucrose, and dormancy status. As in other Trifolieae, the attached cotyledons do not merely function as a reserve store, but expand and become green in light.
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The cotyledons can be separated from the embryonic axis by a cut through the dry seed as the space between these parts is indicated by a groove in the seed exterior. Further manipulationssterilization and washing of cut seeds, their transfer onto wet filter paper in Petri dishes, removal of seed coats 20 hr later, weighing and layering of cotyledons-were done in green safe light. Usually five cotyledons were arranged in a 7-cm Petri dish containing one filter paper disc to which was added 3 ml of test solution containing 1 mg each of mycostatin (nystatin), penicillin, and streptomycin per 50 ml while four to six replicates constituted one treatment. For light treatments the dishes were exposed to continuous incandescent light (30 ft-c near dishes) at 25 C. The dark treatments were enclosed in light tight boxes at the same temperature. CO2 treatment was given by incubating an uncovered Petri dish containing the cut seeds during the initial 20-hr soaking period for 18 hr in a desiccator in which CO2 was released from sodium bicarbonate by hydrochloric acid.
To minimize variability due to differences in initial size of cotyledons, results have been expressed as relative increases (%) in fresh weight. Thus, within one experiment equal kinetininduced expansion was observed for samples of seed differing close to 100% in average air dry weight. Figure 1 shows the effect of exposing cotyledons in light to 5 x 10-6 M kinetin for increasing periods of time. In another experiment incubation under identical conditions but in the presence of 20 mm KNO3 resulted in a statistically significant growth stimulation by kinetin after 12 hr. Table I gives the effects of some cytokinins at different concentrations in darkness and in light after 48 hr. Light approximately doubled the growth responses.
The lowest concentration at which kinetin gave in light a statistically significant response was 5 X 10-v M and for 6-benzylade-1 Present address: Genetics Section, Indian Agricultural Research Institute, New Delhi, India.
nine it was 5 X 10-8 M (respectively, 5 X 10-6 M and 5 X 10-7 M in darkness), but at higher concentrations the difference in response between these cytokinins disappeared. No response was found to adenine and 6-methyladenine, when tested at 5 X 10-5 M. Effects reported for benziniidazole in various assays vary considerably (6, 7) . In this test benzimidazole was inactive at all concentrations used in the experiment of Table I , but in light a small but definite response was found for N-3-chlorophenyl N'-phenylurea, a synthetic cytokinin which is fairly active in the tobacco pith assay but only moderately so in the senescing radish leaf assay (Ref. 2 (Table II) . A comparison of the responses to kinetin and 2,4-D in cotyledons with that found in hypocotyl segments (Table II) reveals mutually reversed response patterns in the two adjacent tissues. The response pattern of hypocotyl segments has already been studied for soybean (9) . The presence of potassium nitrate may explain to some extent why in the experiment of Table II some treatments gave more expansion of cotyledons than similar treatments in the experiment of Table I. A growth stimulation by an exogenous nitrogen source seems somewhat unexpected in view of the fact that the cotyledons store reserve proteins. The fact is clearly brought out for potassium nitrate in Table III . We have found that ammonium sulfate 638 CYTOKININS AND FENUGREEK COTYLEDONS 19 hr. They had been prepared from dark-germinated seedlings on day 4 by cutting 1.25 cm segments starting from the cotyledonary hook; incubation was in 5 ml of solution containing in the control 0.8% sucrose, 2 mm phosphate (pH 5.5), and chloramphenicol (100,g/ml). As Ballard found for other legumes (1), germination in fenugreek was reduced for several weeks after harvest of the seed sample and could then also be improved by CO2 treatment. During this period the kinetin-induced expansion of isolated cotyledons was also increased by CO2 treatment (Table IV) , but CO2 by itself did not stimulate expansion.
Expansion of cotyledons is not inhibited by high concentrations of 5-fluorodeoxyuridine, but net RNA synthesis is. On the other hand, with 8-azaguanine both net RNA synthesis and expansion are inhibited. These together with other observations suggest that kinetin-induced expansion in cotyledons is mediated by the synthesis of mRNA (8) .
